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(54) CERAMIC JOINED BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic joined body 
which does not give rise to thermal fatigue and has excellent 
hermeticity without the occurrence of cracks, etc., at a joint 
boundary between a ceramic body and a disk-shaped ceramic 
substrate even when temperature rising and temperature 
failing are repeated at the above boundary. 
SOLUTION: The ceramic joined body which is a ceramic 
joined body formed by joining the ceramic body to the base 
surface of the disk-shaped ceramic substrate internally 
provided with a conductor, in which the center of a region 
encircled by the boundary between the ceramic body and the 
ceramic substrate or a region encircled by the boundary 
between the ceramic body and the ceramic substrate and the 
center of the base surface of the ceramic substrate are 
parted by 3 to 200 j.tm. 
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ii^Jl fiRf if* 3 2 o ^ J: (/flltfi 3 2 H , ^ 



[0 0 9 6] g|8tt, ft^ttf-lry^^Sfi^MS 

7 l cDrtg|$^R$M£SB7 2 a ^»#g^7 2 b <^fe& 
5fty^iEffitii7 2i:, lRlC<*n3DW*SB7 3 a 
^##SG7 3 b i^b^^f ty^Mi»ll7 3 £ 

^\ S^ata7 2b, 7 3 b ^r^itl) J: 5 ^Sf6] 

[0 0 9 7] £fc, 0 9ft, JEl-SiJOSMt^-v yPCD^ 

^fJbfc^JR^^y^iEffi#«l8 2 a, 82b^f 
^y^fitti8 3a, 8 3b^M$tltV^5o * 20 
fc, 2ft(^f t y ^iEffillli 8 2a, 82b*3cfctJ ? 2 
ftcD^-y 5/^A»ti8 3 a , 83bH ^iX^tb^f 

m ztifr nm <d mm , * <d ji# 

[0 0 9 8] JSfctc, ^%m<D^v ^ y^m^facoWk^ 
01O?:#ilW?)PI«o 010 (a) ~ (d) 

il *«9!fc:fl$5*s/ h^L— h<7?i!5g*j£(D— 8BS:« 30 

£:m^vfrWtmmx&% 0 

[0 0 9 9] (1) ^u^y^f(Dfiig 

? V —^is— V 5 0 SrffiH-TSo 
[oioo] _h3£ \^1tMiWo^<o^ % y^m^t tt 
Jl ift7;u ^ ^ 9 ^^8:461 tS ^ t /55 1# , >&m^ 

j^CT, >f y HJ T§<Z)J|g|!ll, Na, C a Sr^tHt 

[oioi] ^fc, /^y^ttm r^U/i/^/M 40 

[0 10 2] rnbSil^ttf^S^^ h£r 
OSrf^Bt^So ^y-y^h5 0Off^ll 0. 1 — 
<h SrSiH^^^MT/ft— ^ht£Z>Uft§ 3 0 SrTE 
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/ft — /I/£&3g|^6 3 , 6 3'^ 
[0 10 3] M^CT, v-y n^r^/N^g 

$h >-y ^^^^^^-r^/c^co^t: 0 ^^^ a-t 

[0104] fc*3, /M7^^^45g^6 3 0*3 J: 

[0 10 5] (2) ^y — >->— hX^#:-<— ^ h£r 
BUBOES Xg 

ftx-^ hSrEpJBiJU hJf 6 2 Sr^-T5 0 

[0 10 6] XfH^JSfi^^fe^^^^^^^fe^^fc 
fl^e y ^V^^#(75^fegfl, 0 . 1-5^ m^S^f 
£UV\, ^P^Sfc^S 0 . l//m*iTfe§^\ 5^m^r 

[0107] r.coj:9 temfa^—^ h t tttt, Mx. 

^JS*u^^ y^^3»mttir ^ ^ -/ ^ fe^ 8 5 - 8 7 S 

^\ Tfty /^b»fiix5^*< Hit 

Sri. 5-10lfWi^t/t«i ^ h) &m 

[0 10 8] Sfc, ^-^/^45a!^6 3, 6 

[0 10 9] (3) — ho^JiXg 

^ hi!6 2 SrTOJbfc^y — y->- hXte: 
^ hSrTOJb-CW^l^y — ^ix— h 5 0£r 
fit, ^<7)T^> 3»#r^-^ hg6 8 Sr^Ufc^y 

Htc, fpTfcWJbTV^^V^^y — Vix— h 5 0 Sr« 
*aJi^S (0 10 (a) ) o 

[Olio] ^cot^, ^ hii6 2SrTOJb/c 

^y — hc^_bfij^ajii-^^y h 5 oco 

f^TW^as^^y-^v— h 5 o^ti «9 1>#< 



, m 
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h 5 0(D 
h 5 0(7) 



fs^^^^o Mctkm^fe, ±lw<d?v— 

WJiSfc^ 5-20 bl \ 

[0111] (4) ^y-^ix- hWSfr^^xg 

— b 5 0 & XZffoUoO^fc^— X bm<5 2, 6 8« 

ir^^^/^S«l 1, e^ff&ft: 1 2 *3 J: ^ 

ffcmv&i sm^m^-r^ (no (b) ) 0 mmum 

tt, 1000 — 200 0°C#W^ b< , iPfficDji^^ 
10-20MPa»tU\ APfRUl, ^?£tt^#BI 10 

[0 112] JJcfc:, i?9^ y^Sgl 1 cojffiffi 1 1 b 
-f) o ±IE*i£?Lfl, StffiWIgfJa^ KU/^PX^^ 

Sir^ y^^gi i £f8fj[£ir9S s^ft: l 7 £ £rS^ 

at^5gB^S:ia{tT*3#, ^y-y^hso^s 20 

#i3§#Mfci 2 3, 1 

1 9tir7^ s/^StRl 1 tm^v^ 7 h^c 
[0 113] (5) ffJtfri?^ y^flc^Kag 

oo-2ooo°c, ^ffi-e^^^rrffi^^^: 

/H3, 1 J; 5 ^WHg-TSo * 

[0114] (6) ;y ^ ^ ff^Ci? V ^ s/^fle 

5:^/^#ri 7C0ffiffi^^tt$^r^ffi-C\ -tv^y? 40 
*«1 1 ^®^ir^^ y^frl 7 ^SriPjftbT, m£> 

foffl\tty- ^ y?W$i 1 1 rtco^yi— /H 3, 1 
3 7 asflfc* 5 <fc 5 1- U Sfet-, 1S^9^s/^flci 7 
<^ir^^ y^SSl 1 t co#ffi^ J; 5>S|a £;ft,3R co>f 
SBctt^, v ^ ^/ ^ fiffi 1 KDjSffico^fr^ 3 — 

2 0 0 a/ mflixS J: 5 l-tt, f§S#rb^ v^\^\ 7 £r 
ir 7 ^Si l l l l b l:Mt^ (110 

(c) ) o Mc^ma±, mi 1 i^-r^ otzmn 9 1 * 

fSftfc-^^ 9 o^i?^ y^SSi lcojSffit^ftBb 50 
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0BP 9 1 ^18f^9^ s^frl 7£rMftiA^, *P 
[0 115] fc*3, ^ffigl 1 <hHMKi?9^ ^/ 

1 1 t 9 ^ s/ ^ 1 7 <Jr (DS^g 

[0 116] (7) 4ft^<DffiQ#ft 

fc, ^E3 J ?»6 5ttS:^bT^flFB«^2 3^#AU *Pift 

— (010 (d)) fl XfE^JP 
fftaffitt, ¥m%±M(DWr£rl^te9 0 — 4 5 0°C^»31"C 
^^ftt^fflOOS^^d, 900 — 1 100 °C 

[0117] ^(DmU^2 3 \XLy*ry Y 2 5 £r 

^ ttti idgsR $ n 5 230 i-mm-r % ms 

[oils] h ^°b— b~ef±, f(D±^^y ^ 

[0 119] XfS^-/ b-7°u- hSrSSjg^Sgg^, 
ff-^^tM <h ^gBffl^* i: 5 ft ^ /v— 7j> — ?v & 

[0120] t7^ y ? W&(D\HU\^Wm%:Wtn %>W>^ 
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[0121] ur, ^mm^^b^mm^mm-r^o 
e 0m) 

(1) Sft7^^^9A^* (b^tvftE 
1 . 1 A£ m) 10 0 It^, 5/ h y r> A (^i^K^g 

o. 4^m) 4S*§B, r^y^ii/My^ni 

*§B, ^IfcfflO. 5S*gB*3 J: 151 -rf9 J— 
[0122] (2) Z.<DJfV — >^>— h^r8 0°C 

-e 5 ^Mftisi bfcts, fa^nx^b-ci^v^y-;/ 

£r S «> <D / * 4 T * - sum Mil ?L £r W it ^ V — 

m t t &mwtr s * <e> * / w- * iitl 

[0123] ( 3 ) spJ&iK^S 1 At m 

— KS^-i o ofiag^ U/^^w>^^3. o 



0 . 3 



[0 12 4] (4) /MT^-/l/fflmil?L^it^^y 

^, _hfE*mtt^-^ hA£r^ y-^WJffi^J: <9 Rl 
jffllU afflcillKt^SVfls:^— ^ hJiSrBUBObfco 5 

fa&jpx&BsbTW^i^y — m^ei 7 ^ 

7&*brt 



>— o 



[0 12 5] »S*^^*ft:|llKi:S:S8l«-r5 
[0 12 6] tfctel, JifSMScO^fco^^y — 

iiu s^m, ^(Dym\z.^jv—^—/v3 3 , 33 

0, 3 3 0' t^SgB^s^Sixfc^y— vix— h£ 
1 2ftfltt 0 rcDj: 5t-WSb^^y— vix— hco 
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20 



30 



40 



20 



^1 3 0°C, 8MP a <DBE*t?JEE*b"CaJlfrS:^^S:L 

[0 12 7] (5) »btLfca*frSr^*^ 
6 O o^-es^MJWJBU 1 8 9 0°C, IX 

jj 1 5 MP a <D^#T?3NfM^^ U £ 3 m 

m(Dift7;u^ ^A«4fc{fcS:#fc 0 :tiMg2 3 0 

2. 4mm(Dfififift3 2 0, f$^20^m, (gtfS 
1 0mm(D^#:[lIJSS3 8 0*3 £U^#£ 6 i± mCO^^r V 9 
jEmifrMS 3 2a, y 32b ^^"T^ 

[0 12 8] (6) jJcte:, (5) -e»bixfc"fe9 S v9 

xtco^^(D^Sa3 0 0 SrK{t, t7V7^Sfi3 1W 
fiffi3 1bt\ ^^3 3, 3 3'«at 
V^g^^r^C^ <^oTS7L3 9 OSMlfco 
[0 12 9] (7) mtTjV^^?7^m^ ibtr-Y-rit 

i, i . i /x m) ioo mmm, «< v v v t 
i^mtm o . 4 fi m) 4 s*gB, t ^ y /^^g^M 

y^ll. 5S*g|5, ^i^'JO. 5S*SB*3 itfl 

^M^bfcffi^^rfflv\ ^7V-K7^?ita^IS 

8 9 0°C"T:^|g$it, gS20 Omm, ^f^4 5mm, 
rt@3 5mmcoM#tir^ ^ y ^ ft:^r»3t bfc e 
[0 13 0] (8) ^T^^^^Afe v * (h^^-^tt 
M> 1 . 1 Ai m) 10 0 11^, ^ s/ h y T 

{^mtmo. 4^m) 4iti, T^3^mm^ 

y^n. 5lta, Mlo. slttei^i-^ 



3fe| 



^ -/^#:3 7<Dg|^ffi^*bfc^ ir v ^ ^/ ^ 3 
1(7)613^^0^ SJL3 9 0^5^(7) rtg(Drt{B0 

J: 5*ffiW-, ftt7vy^ft3 7(DM^ 
1 8 9 0°C(dDit§r^-t:\ ir^^^/^S 
S3 1ifttt7V7^#:3 7i^lt 0 JMtt^ 
tt, 011 i-^^J: 5 P 9 l ^tt^^^ ^ 9 0 
irv ^ 5/^S«3 1 cogffi^gc^b/c®, ln9lWS 



^ ^y^S«3 1 tmVt^^^ y?W>3 7 <^^^b^ 0 
^£3, ir^ ^ 5/^Sl3 1 ^ ^/^{*3 7 ^ CO 

[0131] (9) mVt^"7^ 7<D\HU 

(7)®?L3 9 0 $1-5 5 (A g : 4 Oli% C u : 3 
011%, Z n : 2 8li% N i : 1 . 81 



O/ 



50 



$ : ^(Di&cD^M, y ^n— MM : 8 0 0°C) ^fflV^ 
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601:y^yf3 5 0 £r^r bT^miS 3 3 1 £rg^ b 

[0132] do) ^tt, a*saw^fc«)^«» 

^ffi?L3 0 0(cfAt, v-y ^/^Sr^ftt, 190 
m+M, ®^§f*ft\ 3tft[U^ /Mr*- /u*3±^^ 

[0 13 3] h:7V— hcD®J3g (0 

2-3, il 0#flg) 

(1) mkT;v*^tyj*ffi3i (h^tvftg, 
1. 1/xm) 10 0119!, SfMy MJ^ (Y 2 O 

9^*11^^11. 5S*gB, ftWCfflO. 5fii 

Ute xni —79 y — ;vt=^9 y — zi'i^bftsr;^ 

[0134] (2) #C^, Z.<Djf}) — >^>— 0°C 

[0 13 5] (3) ^tgi ^m^^y^fy^^ 
Mi^-l 0 011^ 7^yy^/^y^3. Ofi 

[0136] 5p*&3|ftg3 ^ mCDflsyXT^gL^f- 100 
S*8B, T^y/u^/M^^l. 9S*8B, a— 7vHf 



[0 13 7] rcD^ftx— ^ h ASvMTsfc— A't&S 
g|3^6 3 0S:^tfc^y-^>- b±Lfcx? y-yEp 

vti 0 tmp<9—^n, ei2^bfc«t 5*p^r^^ 

— y^U ^ft:^-^ M 6 2 (DBS: 1 0 mm, ^(Dj? 
$ £ 1 2 mint Lfc c 

[0 13 8] icV^T, ^ h A^r^/W— sft — /!✓ > 

£5SB#6 3' Sr^bfc^y — is is— b±fcX? y ~ 
^TOJ^TOJU ^ft[II^ffl<7^ft^-^ hJi6 8£r^ 

^bfc 0 ^mmmn^t b^ Q 

[0 13 9] fife, *tft-<— ^hB£r, /U£ 
^^M6 3 Ofc^^/1/^^^^^^6 3, 6 
3'^igb^o 

[0140] _h|EMS(7)^fc)o^^#:^— ^ hi! 6 2 £r 

SMMbfc^y — hcoii^, gjcft^— ^ h^TOJb 
Tl^l^y — h£r3 7fefi^, ^-cot^, *Sft 
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^ hS 6 8 SrgUSdbfc^y — >"v— hSrfifafc^, 
H^cdT^, >Sftx— ^ h^TOJbTW^i^y — ^ 

h§: 1 2tfcfifa*t\ 1 3 0°C, 8MPa(7)JiAtrS 
iH b /tio 

[0141] (4) ft&nfc«i#s:Si^ 

*K 6 0 0°Ctr5ffiJKlb 1 8 9 0°C, Ji^JlSM 
Pa^lO^l^^f^l/^b J?^3mm(7)fft7/l- 
^*A«:RffcS:Wfco :il^2 3 0mm(DRftM 

10 2 , 2 0 n m, (Si Omm(7)ifr0?g 1 8 , s<^f T 

sfc— /H 3 OteXUtX/U— 7ft — /n 3, 13' St^P^S 
i?9 ^ y^Si Hi bfc 0 
[0 14 2] (5) tfcfc:, (4) -e^btL/ci?^ ^/^ 

*t<7?fc«)(D^j£?Ll 4 SrjRit, 9 ^ v 9 WSl 1 1 
El lbt\ ^/i— 7^-/1/ 1 3, 1 3'tfS^j?8;£jh/CV^ 

[0 14 3] (6) (h^^tt 
20 ®, 5p*&3KSl. l^m) lOOliS, Y 2 Os 

*&3KS0. 4^m) 4Sfig|5, T? y/Uj&ffiffis^^jr 

ii. 5SSgi3, ^*ffjo. sim^D 5 !-^; 

i§U r.(DHSSrRffi^^M^A^, #BE, 18 90 
°C-C^§^ TOiryvy^ftl 7Sr»S3gbfco 

[0 14 4] (7) ^/^Sffil l*3±V1Sf^7 

^ yj7®:i 7(Dm^m^m^ v v v (2. 6ix 

10" 1 mol/L) **?KS:M*bfc«, ir^^^/^ 
30 Kffi 1 1 ^OiSffi lib t'fcot, 1 9 ^^(Drt^CD 

1 8 9 O^l-Mm-t^ r. fct?, ir^^^/ 
^ US 1 1 ^ tt^ 7 ^ ft 1 7 i & f ^ L fc 0 

wt-tt, Eii «t 5SHP 9 1 9 
on7-;y^ssi i<D»tf itt, ma 91 

ir^ ^ ^y^S«l 1 i^^cir^ ^ ^y^ftl 7 i Sr^b 
fc 0 ^db\ ir^ ^ y9W& \ 1 ii«ir7^ 5/^frl 7 

40 1 1 CDfi®CD4^b^CD£gitb^ 190^m^lf: o 

[0145] (8) i^^ir^^ ^/^{*i iconn 

(D@?L1 9 ic, ig^> 9 (Ag : 4 Oli% C u : 3 0 
11% Zn : 2 8 11%, Ni : 1. 811%, 
n-^(D\^(D^m, 8 0 0t) SrfflV^ 

^ffl^ 2 3Srffil5#(tfc 0 ^tt, «Sl^2 3 

i:y^h2 5 ^bT^re«i2 3 o^s«b/c 0 

[0 14 6] (9) ^tt, MftfflW^^^CDf^m^J-^ 

fsai4^At, v^y^yvu^^b, i9o°c-e 

50 ft, ^ft[US&, /M7^-/^j;^/l-iK^^l(t 
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[0 14 7] WT^lS^tt/dJ^ 
tt, StMl £I*MS6<£> 1r9S y^g^frSrSKfi 

(7) coxs^^v^r, iftr/i/^?^*iooi 

*#t*&«fc^u ^(om^m^m^mi^^ ism 

M^^SbT^U^ 1 0 0 0 kg/cm 2 

<D!±£}X^F$1&7kj±zfux$:ft otzM, fflGE, l 8 9 o 

°C^T^I£§^ ^»IttS:J2 0 0m 

^ s/^ffrt-fc^ ^ y?W$Lh <D#ffi (R) c/^b^coSg 
IL = 3 nimt bfco 
[0 14 8] (SIJKM4) WT^XSSrSIJKbfcfS^ 20 

safiM 2 1 mm^mx, ^^^y^m^Vf&mm 

Lfc 0 t7^7^SS^a:g3 2 0mmiU (6) \Z. 
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1 0 0 0 kg/cm 2 ©li^^Mf 
Tfcffi^W^Srflofc^, SJEE, 1 8 9 0°C^T^S§ 
it, SkM, »Ittft§2 0 0mm > «l4 5m 
mcoRtt^^^ftrcDi?^ * ^#r£ Ufc e ^ 
5: ^y^lS^iSffi^t^i^ ir ^ ^ y ? ftfb^y ^ y 9 
Wfoh<DRm (R) (Dtpi^<Jr(DEEilL = 2 0 0 ^ m<h b 

[0 14 9] (HJSM 5 ) L=10/zmttfcliW 

fco 

(HJSM6) L=5 0^mtlfdS«, ^t«2^ 

[0 15 0] (H1M7) L=100/tmttfcli^ 
tt, «M3 

b i^-o 

(SIM 8 ) L=15 0^mi:Lfc[i^ *iM4t 

[0 15 1] (JtRMD L=0-24 0/im}:tt$ 
i£T$S5gbfci?^ ytm&Vf&A 5 0 LfcBg 

bfc 0 ^CO^S^rHl 5^^rf- 0 L=2 0 



30 



40 



[0 15 2] (JttJMl) s^*«3 1 tfiMfciz 

5t-i?v^ s^*R3 1 <hfi5#H?^ y?fc3 7 Srg^ 

bfcK^tt, HJfeM 1 1 mm<Dj?Wi~e, ±7^y?m& 



f[J ;ib. 



1& 



bfco 



[0 15 3] (J£(fcM2) 1r9S s^^g3 1 <^f!^i? 

[0 15 4] (itf£M3) ir9S y?m$L \ 1 
9 ^ y?Vfl 7 ^co#ffi^ J: ^H^jftSRtf^frt, 
irv ^ y ^fflg 1 1 cDiSffico^'il^coEEitL^r 2 ^ mi: 

[0 15 5] (W5M4) y^*«3 1 

7^7^*3 7 <hto#ffi^ £ ^ffl£n3RcD^i>£, 
-bv ^ i/^SS3 l cojSfficotp^^cDEEBlL^r 2 0 5 m 

miimit sijkm 1 1 mm(D^mx\ ±v^y? 

[0 15 6] (it KM 5) ytmWLl 1 fclSMfcir 

^ 1 1 cojgfficofp^<hc7)£EitL^r 2 0 5 n 

[0 15 7] HJKMl~8*3cfctJ ? Jtt!iMl~5^^5'fe 

[0158] ( i ) mm$&<om\iE 

[0 15 9] (2) 

2 5°c^^b^m, 4 5 or^ip^-raiaasrjtt^ig 

^f^^b^v^fiJBfb, 5 0%K_b-t?^9s/^3S*t 

[0160] ( 3 ) wM^m^k^m 

CF 4 ^#Iltt2 0 OtSt^fiLfc 

[0161] 
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26 





(MPa) 




P^T 't" +TTT 




400 








410 




At 




440 




& 


SIJSW4 


435 




*i 




41 1 




Si 




405 




it 




438 




#t 




430 




IS 


1 ■ -i ■ u _» 


320 








300 




m 




285 




m 


*t&#j4 


320 








300 







[0 16 2] _bfE*l^b^*<t!9Kb^*«t5 

[0 16 3] 1 0^oi;OTKM6, 7) L 

= 3 n m (HJfcM 9) , L=2 0 0^m (HS« 1 
0) , L^O^m ahfeW6) „ L=2 0 5 /zm (Jfctfc 
M7) t7V7^SS<7)6^15 0mm-3 5 

7 i {9 Mb^J: 5 EStf 5 2 5 Omm£rM;t£ £#J 

— *\ HJfeM 9 „ 10m Bg^2 5 0mm^ 40 

mz-xh, mnco^^m^, m^m&mwvf^^xh 

y ^ t - * t4 1: 5 B^ttofiTSrSfit 5 - i: ^ s 

[0164] 

$ y? k<Dm&ftm\zm^x, mmm^m^^m^ 



[[31] (a) fl, *«K<D"fe:9^y^»^fl5:S:«S;tt 

(b) (a) M^Lfcir^ 

[[112] *8i9^7^ y^Sf^#^Mt-J)5*y h 

[13] 0 2^l«^/ h^u— KDBfEigT?&5 0 

[04] !2iOTl»7 h^tft^T^i?^ 

[Els] ^i^i?^ s/^s^flc^— M-efc^ff-m^- 

t 5 i? 9 S s/ ^ £r#IS^ ^-fit »r ffi 

[0 6] 0 5 iOT I If t 7 ^ 5 1 7 V 

?mm&m^m^vfzLmft&±mmmxh% 0 

[El 7] ir9 ^ *y?&fo\zMWl&tiX\< y >Z>famWM<o— 

[08] ^/^aS^ilf^^^TV^ff-mmffico^iJ 
— M £r S S; W ^ ^ i- /X ¥ Bf ffi El 5 0 

[Ei 9] ir^ ^ y^mmi^mm^tvx^^ifmmm^ 
\-m<D— m&^^i^^7k^m^mxfo% 0 

[E110] (a) - (d) tt, ^PJcoir^^ s/^gf^ 

[Ei 1 1 ] ir^ ^ y^&mtm^v ^ y^Vftcom^ 
jjm<D-m & \-^mn m x$> % 0 

[Ell 2] **K^9^^^^fr<D— MSr^-TBf 
[Ell 3] *f PJw^7 ^ 5/ ^g^-M^r/Tti 

rnxfo^o 

[El 4] (a) - (c) *^PJcoir^^ s/^g!^ 
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[015] KiM^ISS^t^771:*§o 
[016] 1 0 S3 ± tWtifcM 6 , 7CDM*^r 

11 9 ^ y ^ Ste 
11a iP^ffi 
lib i&ffi 

1 2 ffi#H83Mfc 

1 2 a ffifet^f*^ 

[01 ] 



1 ■fe i 7*V^»#|* 
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1 


3 , 


1 3 X 


1 


4 




1 


5 




1 


6 




1 


7 




1 


8 




1 


9 


mi 


1 


3 0 




1 


8 0 





10 



[02] 
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ims] 



10 



11a JinSfciSi 



130 18 Wtllft 




i 5 




11b 



17 



13' XJb— iV 

13 *Jl>— ft— )\> 12 
15 

13' f i 13 



130 /UT^—JU 
180 flW 





- 23 **pafi* 



17 fiftf-fe^S-v** 




290 'J-Rtt 



230 



[05] 



32a jE&fftVH 

34 iZ7 3^fii#ffc« 330 Afr-fc-Jb 



35 JMfl, 



gz z a ■ '.i 



330 

320 ffifii*«H* 
39 /<S-T7*— Ji. 




30 Sf«^^^i7 



31 iZ7%?r^M 



360 tttfWT \ Qnu 38 jlij 

33 *A^*-jU 3 , 2b 



1 



3 



320 1 39 
360 3B0 

37 t*t?*7^ 
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